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I SPACESHUTTLEVEHICLEFERRY

CONFIGURATIONAFTERBODYFAIRING

EFFECTSON140A/BORBITER

AERODYNAHICCHARACTERISTICSUSING

AN .0405-SCALEHODELORBITER(43-0)

IN THEROCKWELLINTERNATIONAL

7.75 x 11 FT LOWSPEEDWINDTUNNEL(0A123)

By

R. C. Henne11,Rockwell International B-I Division

ABSTRACT

Experimental aerodynamicinvestigations were conductedon a dual strut l

i mounted.0405-scale representation of the 140A/Bouter mold 11neSpace )
I

Shuttle Orbiter in the RockwellInternational 7,75 x 11.00 foot low speed

wtnd tunnel during the time period from 9 to 11 September1974. NASAde- i

slgnatton for thts test period was0A123,

The prtmary test objectives were to define ferry configuration after-

bodyfairingeffectson Orbiterstabilityandcontrolcharacteristicsand

to substantiatewlndtunnelresultsobtainedat the BoeingAerospaceCompany.

ParAi,etrlcvariationsconsistedentirelyof testingdifferentafterbody

fairingcontoursin an effortto improveboththeOrbiterdraglevelsand

lateral-dlrectionalcontrolcharacteristics.The threeafterbodycontours

thatweretestedconsistedof the BoeingTC) beavertall,thenew Rockwell-

BoeingTC4 fairing,and a modificationof an existingshortbumblebee

fairingredeslgnatedTC6.

I III
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For this test pertod_aerodynamtc force and momentdata were measured

in _he stability axis system by the NAALplanar balance. The model was

dual strut mounted from the wing ttps wtth the center of rotation located

at the main landtng gear wheel axis. The nominal angle of attack range was

-2 ° _ _ _ 18° with yaw p_lars recorded over the sideslip angle range of

-20 ° _ _ _ 20° at alpha angles of 0°,4 °, 8°, 12° , and 16° .

" 1975013276-TSA06
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NOM_CLA_JRE
General I

'i

PLOT

SYMBOL SYMBOL DEFINITION

e speed of sound; m/see, ft/sec

Cp CP pressure coefficient; (Pl " Pm)/q

M MACN Mech number; V/a

p pressure; N/m2, psf

q Q(N_) dynamic pressure; i/2p_ N/m2, psf

P_N/L P_;/L unit Reynolds number; per m, per ft

V velocity; m/see, ft/sec '

ALPHA angle of attack, degrees

BETA angle of sideslip, degrees

PSI angle of yaw, degrees

@ PHI angle of roll, degrees

p mass density; k_m 3, slugs/ft3 I
R_ference & C.G. Definitions I

Ab. base area; m2, ft2

b _REF wing span or reference span; m, ft

c.g. center of gravity

_.REF LREF reference length or wing m_an
c aerodynamic chord; m, ft

S SREF wing area or reference area; m2, ft2

IV[RP moment reference point

_RP moment reference point on X axis

YMRP moment reference point on Y axis

_P moment r ;.'erencepoint on Z axis

SU_CRIPT8

b base
i local
s static conditions
t total conditions
m free stream

O"
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_OM_CL_RE (Continu.d)

Bo_V-AxlSSya_e_

PLOT

SYMBOL 9YMBO____L DEFINITIO_

CN normal-force coefficlent; normal force----V---

CA CA _xiel-force coefficient; axial fOrC e
qS

Cy CY side-4_orce coefficient; slde force
• q8

_ CAB base-force coefficient; base force

CAb q$

-Ab(Pb- p,+)/qs

CAr CAF forebody axial force coefficient, CA - CAb

Cm CIAM pitchlng-moment coefficient; pitching mom,en_qsl
I

Cn C_ yawlng-moment coefficient; __aw_n__n_en_%
qSb

CL CBL rolling-moment coefficient; rolling momentqSb

Sis b_.llt_-Axi.sS[stem

CL CL lift coefficient; llf.___q8

CD CD drag coefficient;
qS

CDb CDB base-drag coefficient; base &ra_qS

CDf CDF forebody drag coefficient; CD - CDb

Cy CY side-force coefficient; side force
, q$

Cm CEM pitching-moment coefficient; pitching moment

Cn CLN yawing-moment coefficient; yawing moment-qsb+

C_ CSL rolling-moment coefficient; rolling moment'qSb-

L/D b/D lift-to-drag ratio; C_C D

5
t

!

1975013276-TSA11



NOHENCLATUR£(Continued) I

Plot
Symbol S_._ Descrl_cion

AB model base area, ft2

PBt " PS A_CDb CDB . ( _) ( i ) cos a, I = I+11q

CDs strut interference drag tare ]
t
t

CDu planar balance uncorrected drag coefficient k_

CD model weight tare drag force coefficient 1• !
!

CLf CLF forebody lift coefficient I
!

ELEV-L ELV-L left wing inboard and outboard elevon deflection
angle, degrees

ELEV-R ELV-R right wing inboard and outboard elevon deflection I
angle, degrees

PB1 base pressure at tap locations 1...11, respectively,,2...II psia

XCP/L XCP/L model longitudinal center of pressure location,
l fraction of Orbiter body length

6a AILRON aileron deflection, degrees

6BF BDFLAP bodyflap deflection, degrees

6e ELEVON elevon deflection, degrees

++ _R RUDDER rudder deflection, degrees

_! 6SB SPDBRK speed brake deflection, degrees

i L/Dr L/DF lift-to-drag ratio - forebody; CLF/CDF

6

)
i

I

t
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I CONFIGURATIONINVESTIGATED

The model provided for test period 0A123 was an .0405-scale repre-

sentation of the 140A/B Space Shuttle Outer Mold Line Configuration. The

basic model was the blended wing-body design utilizing a double delta

wing (750/45 ° ALE), full span, dual panel elevons (unswept htngeltne and

6" gaps), a centerllne vertical tat1 with rudder and/or speed brake de-

flection capability,a canopy,a bodyflap,and an orbitalmaneuvering

system (OMSpods) mountedon the aft fuselagesidewallsadjacentto the

verticaltail. Provisionsfor mountingthe 140C "short"OMS pods were

also provided.

In additionto the aforementionedmodel components,three configura-

tions of ferry misslon,fterbodyfairingswere testedin conjunctionwith

I the 140A/BfuselageB26. {SeeDimensionalData).

For this test period the followingnomenclaturewas used to designate

the variousmodel components:

Co_onent Description

B26,B50 140A/BOrbiterfuselage

Cg 140A/BOrbitercanopy

E43 140A/BOrbiterdual panel elevonwlth 6" gaps

FB 140A/B Orbiterbodyfla

M7 140A/B Orbiter long OMSpods

MI6 140C Orbitershort OMS pods

N28 140A/Band 140C drbiterOMS pod nozzles

1975013276-TSA13



CONFIGURATIONINVESTIGATED(Concauded)

R5 140A/BOrbiter"solld"panel rudder

TC3 Boeing "Beavertai1"X3 afterbodyfairing

.I
TC4 Rockwe11-BoeingX3B afterbodyfairing

TC6 Rockwellmodifiedbumblebeeafterbodyfairing

V8 140A/BOrbitercenteHine verticaltail

Wll6 140A/BOrbiterdoubledelta wing

8 I

J
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I I

TESTFACILITYDESCRIPTION

North AmericanAerodynamicsLaboratory(NAAL)7.75 x 11-footWind

Tunnel is a continuousflow, closedcircuit,single returntunnelcapable

of speedsup to 200 miles per hour.

The test sectionis ventedto atmosphericpressureand is 7.75 x 11

feetwide and 12 feet long. Power,suppliedby a 1250-horsepowernacelle-

mountedsynchronousmotor drivesa Ig-foot,seven-blade,laminatedbirch

• propeller. Airspeedis controlledby using a magneticclutchto vary

the degreeof couplingbetweenthe motor and propeller. Turbulenceis

minimizedby a dampingscreenand a honeycombsectionin the settling

chamberupstreamfrom the contractioncone (,'atio7.53 to I).

Tests may be conductedusing a varietyofmounting systems: single

strut, doublestrut, stingstrut,reflectionplane,cable suspension,or

two-dimensionalwall. Aerodynamicdatamay be measuredby a planartype

externalbalan{ systemor sting-mountedinternalbalances. An Astrodata

AutomaticData AcquisitionSystemcollects,multiplexes,digitizes,and

recordson magnetictape 50 channelsof force and/or pressuredata. Data

are then reducedand plottedusing automat,cdata processingequipment

and an automaticdigitalplotter.

The NAAL wind Tunnel has beenoperatingsinceJune 1943. Callbra-

tions are availableover a wide ra,_geof test conditions.

g

d
4
i

I
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DATAREDUCTION I

The aerodynamic force and momentdata presented tn the report were

measured by the NAALexternal planar balance. The data have been corrected

for model blockage influence on tunnel dynamic pressure, wall Interference

effects on model aerodynamic characteristics, model support strut inter-

ference, and model weight tare. All aerodynamic data recorded w|th the

ferry configuration afterbodtes removed have been corrected for model base

ar_a pressure drag effects. No base drag corrections were applted to data

taken on configurations with afterbodies attached.

The corrections made to axial force were accomplished tn the following

manner:

CDF = CDu- CDB- CDs - CD_

where I

CDu= planar balance uncorrected drag coefficient

(-PBt " P )(---_) cos =, 1+11
CDB= . q

CDs= strut Interference drag tare coefficient

CD = model weight tare coefficient
T

All other aforementioned corrections to the aerodynamic data were

applied utilizing standard ]ow speed wtnd tunnel methods.

_he following reference dimensions and constants were used for re-

duc]ng all aerodynamic data to coefficient form:

to I
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DATAREDUCTION(Concluded)

Symbol Definition Valu____ee

AB1 Area of Influence, base pressure #1, ft 2 .02813

AB2 Area of Influence, base pressure #2, ft 2 .05614

AB3 Area of Influence, base pressure #3, ft 2 .08211

AB4 Area of influence, base pressure #4, ft 2 .06361

AB5 Area of influence, base pressure #5, ft 2 .05157

AB6 Area of Influence, base pressure #6, ft 2 .03435

AB7 Area of influence, base pressure #7, ft 2 .04583

AB8 Area of influence, base pressure #8, ft 2 .04282

, AB9 Area of influence, base pressure #9, ft 2 .06601

AB10 Area of influence, base pressure #10, ft 2 .07014

AB11 Area of influence, base pressure #11, ft 2 .14028

S Area of wing, ft 2 4.4120

XMRP Center of gravity, fus. sta., in. 43.5974

ZMRP Center of gravity, waterplane, tn_ 15.1875

LB Length Orbiter fuselage, in 52.2570

='LREF) Wing MAC, in. 19.2300

b(BREF) Wtng span, in. 37.9360

{ 11

i

i
_J
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TEST " 0A123 NAAL731 ] DATEI 10/10/74

TESTCONDITIONS

REYNOLDSNUMBER DYNAMICPRESSURESTAGNATIONTEMPERATURE
MACHNUMBER (per foot) (pounds/sq. foot) (dqpewFaMImheit)

m

0.26 1.85 x 106/ft 100 lbs/ft 2 90° to 120°F

m. I

I t IJ I

BALANCEUTILIZED: NAALPlanar Balance

COEFFICIENT
CAPACITY: ACCURACY: .TOLERANCE:

LF 600 1bs.
! i n

SF 250 lbs.
DF 300 Ibs.

PM 450 ft-Ibs.

RM 250 ft-lbs.

YM lO0 ft-I bs._m_m_nmo e n i

COMMENTS:

,

12
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TABI,_III (MODEL DIMENSIONAL DATA)

• MODEL COMPONENT :; BoDY - B_A .......

GENERALDESCRIPTION:.Conft_,r& ti°n 1_OAtB orb_Lter Fuselage. , ..

i i | • ii i i i

_.ODEL.,SCAI._,.o.o4o_.....

DRAWING NUMBER" ..vI,?O-OOOlg.g.VI,?O,-OOOI40A .....

DIMENSIONS : FULL SCALE MODEL SCALE

i Length(Body nose @ Xo=23FLO) , In. 1290.3 _2.2_7
I]

Max Width (Xo = 152_.3), In. 26/_.0 10_672 ....

it Max Depth(Xo = 1L,6/_.0), In. 250.0 1,0.125

Fineness Ratio /_.925 4.92_

Area - F't2

Max. Cross-Sectional 3/_0.88 O. _

Plonform .....

We.fled ......

Bose _ , .

',w

i
i!

I
i 15

J
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TABLE IIT (CONT,D)

MODEL COMPONENT :L BODY.- B 50 . ,

GENERAL DESCRIPTION:.Orbiter fuselage oonPiL_uratlonI&OA/B w_£h *.he

slmulated MPS nozzles.
, m ,, i , _ L

i i= i

M,)DP,L.SCALF. 0.040_ ......

DRAWINGNUMBER • _ vT.,'zn..nnnlJ.r_ PB ......

DIMENSIONS : FULL SCALE _WODELSCALE

Length ('_ody nose @ Xo=23R.O),In_ _.

Max Width (_ Xo = 1528.3), In. _ ln_AQ2

Max Depth (@ Xo = l&6L,O), In. 2_0.0

Fineness Ratio &. q2_; k.. q2¢;

Area - Ft 2 I i

Max. Cross-Sectional _ O. _q

Planform ,,

Wetted ,, _

Base ., i --

16
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_i TABLe:llI (CONT,D)[i

,. _ MODEL COMPONENT: CANOPY- 0,,9 .

GENERAL DESCRIPTION : Configuration 14OAtR orbiter esnop7 eon-

figuration used with _uselaKe _B26,

i: DRAWINGNUMBER " VT,'Tn-nnm_'4A_v'L,'m-nnnl _nA
ii

!i
L,

i:

DIMENSIONS : FULL SCALE MODEL SCALE

Length(X o= C3&.64 to 578.0}, In. _ _._O&

;, Max Width (@ X = 513.13), In. 1_9_/,1 A_173
! O

:. Max Depth(e X = _5.00), In. 2_.00 1,01}

_ Fineness Ratio

Area __

Max. Cross-Sectional

Plonform

Wetted

Base

17
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TABLE III (CO,'_{'r,D)

I
o

MODELCO;.IPONENT: t_I,EVON- E&%
i t ii

q GE,_ERALDESCRIPTION: Con/iy_raglpn.I._OAt_dual _nel elevonjwlth..6"

elevon/elevonand elevon/fuselaReRa1_s.i t. llllll nl i _ i tt im

, ,. • ... ,,, - i , i . ,,.

, MODEL SCALE: .O.O&OS ....

DRAWINGNUMBE_: VL70.OOOILOAPB

DIMENSIONS: FULL-SCALE MODEL SCAL_

Area - Ft2 210.00 0 3_&
tl t t i

Span (equivalent). In. 3&q.2Q l&.l&3

Inb'd equivalentchord , In. _ &.?_9 .

Outb'd equivalent chord 55.19 , 2.235 [
Ratio movable surface chord/

total surface chord

At Inb'd equiv, chord 0.210 0,210

At OutbSdequiv, chord 0.4.00,. _0,400

SweepBack Angles, degrees

Leading Edge . o.o. n_n

Tailing Edge _ -_n_s_

Hlngellne o.o -Q
(Producto_ area and _)

Area Moment( " ) ,Ft 3 _

Mean aerod,vnamlcchord.In. 90.70 3.673

IB I¸
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TABLe:III (OONT,D)

MODEL COMPONENT: BODY FIAP - F8 ..

GENERAL DESCRIPTION: Confi_t_ratlonILOA tB orbiter body fla_.

Hingeline located at Xo = 1528.3. Z0 = 28_.3
i

m , i

.i MODEL .SCALE: O.O&05 ..MODELDWO- SS-AOOILT. R_EAS_ 12
i

DRAWING NUMBER _ VI,70-OqOl/,OA,:TL70-O001/,5

!!

DIMENSIONS FULLSCALE MODELSCALE

Length (Xo=1520 to Xo=1613),In. q_-OO 3.757

Max Width (Tn.) 262.QQ 10.611

Max Depth (x o = 1520, In.) 23.00 0.932

Fineness Ratio

Area - Ft?-

Max. Cross-Sectional

P Ionform 150.525 O. 2/t7

Wetted

Base 41._4T o.0_._4
t

(

19
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TABL_ Ill (CONTtD) [

MODELCOMPONENT: OPBITALMAN_,U_;RTNP,3Y_T]_ - M?

GENERALDESCRIPTION = ll_OA'B eon_'t,_r_tinn or_tt_r q_.S'RC_pods

HODEL SCALE: O.O&05 MODEL [_,rO:SS-AOOIP,7._elea_e 12

DRAWING NUMBER " __VL?O-O001/_9,

DIMENSIONS- FULL SCALE MODELSCALE

Length (ORS l_d Sty. Xo=]233.O).I _

Max Width(_ Xo = 1/+50.O), In. ql,._; 3._27 I

Max Depth (_ xo = lt,93.o), In. 10?.OOO 4.415

Fineness Ratio

Area

Max. Cross-Sectional

Planform

Wetted .....

Bose
t

't_, I
1

i.

I,
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t TABLF III (CO._FI_,D)

_ODEL COMPONENT :_ , '-IR_ITAI, MANEIIVE,._TNC,GY_TEM- M!4 .

GENERAL DESCRIPTION ___Conff_'r_t, ion 1t,0_, orbiter C_.3po,A - _ho_;

__ Pod ....

MODEL SCAIJ,:: O.O&O_ ........

DRAWING NUMBER' = VI'70.-OO_hOl: VI.70-no_,l.n

DIMENSIONS ' FULL SCALE MODEL SCALE

Length (_s F_,dSta Xo = ]310.5).Tn 95_ 5n In J:6q

1
; Max Width("_'_o= ]511). Tn. ]'_A._ S.S&O

Max Depth (_ X = 1511). In. __ vg.70 _3.O2_5

Fineness Ratio 2. &F_/+ 2. t,_l,

Area - Ft?

Max. Cross-Sectional _8._,61t 0.09'7

Planforrn
i

Wetted

Base

71
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TABI,_:III (CONT,D)

MODEL COMPO_': OMS NOZ[;_LES- N 2e

GENEPJ_L DES?RIPTION: Configuration I&OA 'B Orbiter OMS Nozzles

MODEL SCALE: 0.O40 _

DPd,_NG NL_4B_R: .VL70-OOOI$OA (Location), SS-AOOI06, Rel. 5 (Contour)

DIMENSIONS: FULL SCalE MODEL SCALE

M_CH NO.

LenGth - In.
Gimbal Point to Exit Plane

Throat to Exit Im.ane

Diameter- In.
Exit

Throat

Inlet

$.rea - ft2
Exit

Throat

Gimbal Point (Station) In.
Left _r Nozzle

Xo 1518.0 61. _,79
Yo - 8s.O "_--3.56&--

Zo ___4SL9_ 19.o26

_ightlt_mmmtNozzles

×o _ 6].I_79
Yo _8,0 _..!_-56__._.
Zo t,o2.O _]_9,o_6 ._

Null Position - De_.

Left L_r Nozzle 13°17 , 9UTB,D

Fitch 150&9 ' +-- 8 20_O ' INB'D
Y_w 12°IT'(Ot!TB 'D) + #'" 13°i? ' OUT,D

2 YT' INB,D
Lower Nozzle

Piteh

Y_w

22
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TAmK ZlZ (eo_,n)

MODEL CO;_PONENT", T_UDDET_- _. " ......
J

GENERALDESCRIPTION: . ConfI_n.Ica%toni/.OC orbiter rudder (identical to

._ eori._i_urat_1_nIAOA P,_rudder) ........

|s || _ = , L

KODEI. SCALE: O.O&05
1 ,

DRAWINGNUMBER: vLTn-nnnln_R. VL70-000095

DIMENSIONS: FUL.L-SCALE MODEL SCALE

Area - m.2 lOO.15 .o.14_

Span (equivalent),In. 201.00 R.I_I ,

Inb'd equivalent chord. In. 91.5_5 _).VO_

Outb'd equivalent chord , In. 50,833 2.059

Ratio movable surface chord/
total surfacechord

At Inb'dequiv, chord o.&o0 .o,_,0o

At Outb'd equiv,chord o._0o o,400

Sweep BackAngles, degrees

: LeadingEdge 3/+._3 3&._}

TalllngEdge 2&,2:; 26.2_

Hinge1t n.e _ 3/,. _3 36. B_I
(_rod,,r._n_"are_ and _) 3

Area Moment _),_+. _

Mean A_rod.vn_mi_ Chnrd, In. 73.20 2.9&5

, 23
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TAHLE III (CONT,D)

MODEL COMPOI_ENT: VERTICAL - V 8

GENERAL DESCRIPTION: Confi_uratlon I&OC orbiter vertical tall (identical

to confi_uratlonl4OA/B vertical tail)

MODEL SCALE: O.O&05

DRAWING NL_4BER: VL70-OOOI&OC: VLTO-OOO]i_B

DIMENSIONS: FULL SCALE MODEL SC;:LE

TOZ_L n_TA

,,tea (Theo) - Ft 2
  nform

Spsn (Theo) - In. _ 12.7_2
_pect Ratio _ i._7_ •
Rate of Taper O.50? O._07

T_per Ratio _ _ ....
Sweep-Back Angles, Degree_.

Leading Edge &_.O00 _ &5.000__
Tr_£11n6 Edge 26.25 26.25 |

0.25 Element Line &l.13 41,13

Chords: - In.

Root (Theo) :4P 2_8._0 lO._T&
Tlp (Theo) _ 108,47 &.39_.___
M_.C 199.81 . 8.093___
Fu_. Sta. of .25 M_C i&63,35 , .37,272
W.P. of .25 MAC _35.52 _.73R

B.L. of .25 MAC O,O0 ____0

_.irfoil Scct[on

Le_dln6 Wedge ;.nGle - De_. _0,00 I0.00
Trailinc Wedge Ancle - Deg. IA.?_ .I&.92__
Leadln_ Edge B_dlu_ 2,00. 0.0_I

Void i.r_a i_,17 0.022

Blanketed Area 0,00 0.00

24
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I
• TABLE III (CONT,D)

_DEL :OMPONEIa'- WIN.G...W.,.
{

_ERA- DESCRIOTION: O,O,rLfimaratio n J, , .

N?TE: Identleal,%0 WII¢ ex_eot airfoil_h_knems DihedPal_nD_? i_ alone

,, , t,raAlln= ed#e of_w-I_n=....

_OD% SCA_, o_n_n_ .

.'Z-ST'_:x... DWG. NO. VLTO-OOO_Ca,-000200

D! mSzoNs:. % k-Sa E M.OOa

T.OTALDATA
Area tTheo.) Ft2

•°lanfom 2_99:o0
Span CTheo In. " 936.68 17.936
Aspect Ratio 2.2&_
Rate of Taper 1.17_
raper Ratio
DihedralAng'.e,degrees _.soo
IncidenceAngle,degrees o.soo

; Aerod_namlcTwist, degrees + 3.ooo

j SweepBack Angles,degreesLeading Edge l,_.OOO
TrailingE(_ge _
0.Z5 Element Line 35.2oq .

Chords: - In.
Root (Theo) B,P,O,O, &_.2L
Ti_, (Theo) B.P. _

MAC _Fus. Sta. of ,Z5 MAC
W.P. of .25 MAC _
B.L. of .25MAC . _ 7,'4'_A

EXPOSEDDATA
"_o ) Ft 2 1751.50

Span, (Theo) In. BPIO8 720._8
Aspect Ratlo 2.65Q 2.o59
Taper Ratto -o, _5 o._s
Chords- In.

RootBPI08 562.(_
Tip 1.00 b _T
MAC _92.e3
Fus. SM. of .25 MAC _
W.P. of oZ5 MAC _
B,L. of ,2S MAC _

Alrfoll Sectto. (Rock_ll Mod NASA)
XXXX-64

Rootb " _T
Tip b " _ O:ILD

Data for (1) of (2) Sides
Leading Edge Cuff
Plan'_e-m Area ,_t_
S_aoing Edge IntersectsFuSM, L, @StA 5o0.o0
_fn 9 Edge Intersects Wing 9 Sta 10_.00___

25
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TARLI£ITI (CONT,D)

MODEL COMPONenT: TAILOO_ - TO3

GENERAL DESCRIPTION: A_terbody fairing used on body B26 for ferry con-

figuration dra_ reduction. Falring extends from t_dy _26 trailing edge

to fuselage station 1882.59. Fairing encloses OMS pods and terminates

in a s_arp traiAing edge. Also designated as the Boeing Beavertail.

DRAWING NO. : SS-A01460

26
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4
I

,"4RL_:tTt (C+N?,D)

MODEL COMPOt_N'P: TAILCO_+ - TC+

GENERAL DESCRIPTION: Afterbody fairing used on body B26 for ferry

configuration drag reduction. Fairing extends from.body B26 trailing

edge to fuselage station 19OO.O0. Fairing encloses _S pods and

terminates in a blunt trailing edge.

1
DRAWING NO.: 3S--AOI&60.
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TARI_, II_ (CONL'D)
I

_ODEL COMPONENT: TAILCONE - TC6 I

GENERAL DESCRIPTION: Afterbody fairing used on body B26 for ferry

configuration drag reduction. Fairing extends from body B26 trailing

edge to fuselage station 1805.98. Fairing does not enclose O_.Spods

and terminates in a rounded trailing edge. C_.Spods have been

contoured to provide a smooth transition between OMS pods trailing

edge and afterbody fairing. Also designated a_ the Rockwell Bumblebee.

DP_WING NO.: $3-AO1163.

l

28
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J_ Ru,,or,n1 Speed Brake
Deflections

6SB

-.../
6eL_6eR.._a =

e _eLz6e R

Aileron _ Elevon Deflections

Body Flap Deflections

b. Sign Convention for Control Surfaces

Ftgure 2. - Continued.
31
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a. Front View, NAAL Dual Strut Installation,

ConfigurationB26 C9 MI6 Wll6 E43 V8 R5 TC4 X9

b. Rear View, NAAL Dual Strut Installation,

ConfigurationBSO Cg MI6 N28 W116 E43 V8 R5 X9

Fl_ure3. - Model photographs.
35
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c. Rear View, NAAL Dual Strut Installation,

ConfigurationB26 Cg M7 Wll6 E43 V8 R5 TC3 )

d. Rear Side View, NAAL Dual Strut Installation,

ConfigurationB26 Cg Ml6 Wll6 E43 V8 R5 TC4 X9

Figure3. - Continued.
36
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e. Rear View, NAAL Dual Strut Installation,

ConfigurationB26 C9 Ml6 Wll6 E43 V8 R5 TC6 X9

Figure 3. - Concluded.
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DATA FIGURES

38

1975013276-TSD02



T

1975013276-TSD03





,_ . "

1975013276-TSD05



1975013276-TSD06



" I

: • .Q.
'" I

.... I

: :. 3 c_:
_ _ = \ _-_

i_._.k i _
i ..................L______= ..... ____

_ ............

...... ...................... q 7

_ "

_ l,J-

• 4 II

c) u'_ o u') o o _ I.
• • • • • l* • (_ • • • • • _

,

_)() i.J. 4:

)

i,

t
!,

]975013276-TSD07



Y
I

+:s .

1975013276-TSD08



1975013276-TSD09



1975013276-TSD10



1975013276-TSD11



1975013276-TSD12





,",:,,:-,:"-°".....,,,........,,,,,,,,,,,,,,,__.-,....,,,,,,,,,,,,,,,°....._ _",_:""":'_""i"_."_ I

'..'],,_,c,_,_,,.n ; ! ', i i i :-z' : [ I I • _-,i, I_ i ! i i i , ! ]i- _t _0,, i i ', I , ', , _ t_ t I I : ,, _ _, t-I I I

........_!' tLi_it ' "'
• " i. itii it_, _-_i t '_i_ FII-I Z __,.....:,. ",:-i I II i i_ [I I1_ If <_ _1-1-1

''ri,,l,_ _ ' i - I -- -i_ I - t- t .....'_. _:..',, ., , ! t 1 ' _,,,,,,....,0,,,t l_,,i, lillll_,1 _-]rl "_

_-...... .. I _.,I, o- o 1

!""'<'_""''_ " ttl b]lbl_t_,N-IHq_ _ii i!..... .... -o<,,,_,<,<,F- ", . I/, .......... I

) (:(If),}, i! ) --- : - _- lli,'_II.................

' : i't, _ I I " _ .....

,.-,.,._.__:,,_:., ' l., ..__,,.._ ,-._._-,._r..,t.I _i._ ___./ '-2.:_i:,i: o_ _.

_i_I','i,'.>:,l._!_!:._1.i.!":,;!!II.I_I_-.---b,1 -__ t_t ' '"'"_- '-_

!! !, :Ii
!-ii ili 1-, E] _., I........

_i,i,_',,,i,"i,<'it---II I [1 } _ I !i i I_.1 -L-.....
_1,._7:,_,'_':,,,_r- i l ! 1 ! _i h .i II i I 1.:1 It.........
r_" : i • ,i .... i_ ,i ......

_"¢','" ";" ' _- I "- _ " _ ....o,,,,_.,,,_,,- 1 , ! I _ _ ,,t ,i,.,1.;,,I,,.I 1_ _-- . ,,
i li_'_"'u _"' '"I .... H_" _, I_L L H_,v.,_,,#,_,_s_LLq_m_q flu_ .,,,,p_

m r • ," " " ." r I C ) C.) C) C_) C-) C_) C3 • • • • _'_ I:

ti(ltlll .... U 4
el_ if It i( I(I

" ............ NA3 "1133 k_

IIL;;I
i #

.... <,, ....... L- ; .... : _ "_'_ ", ..... ';"'7"-"_"c_:"' S",_z"- " '-" "°_ _'_'9"._---;",,"-"_',>r;_ °'' 7Y-- = _]"-'--'" "........ ........ _........ .., , , -,_,......,: ,: .,<....... ....,,,_...... _.,.:._ _.77

1975013276-TSD14



u ., ,

1975013276-TSE01







Y _

1975013276-TSE04



r. ti

1975013276-TSE05



APPENDIX

TABULATEDSOURCEDATA

T Tabulationsof plotteddata are available
i on requestfrom Data ManagementServices.

1975013276-TSE06



i _o:©o::::::D: . _qqqqqqqqqq_

8

_;; .......... _ ..... _'_

,, ____ ,, _§_ | _

] _ ..... __ ..........

, ||!

,°°°0°------_ l|l_

1, z_,:

'l

l

i

1975013276-TSE07



. - §§ s_ = _ _ - _ _..._.._.._

#l#l|lJ _ I|$1lJf

Z =

._.o....,... _...°_..o._._

;, ...... ;,.; u ; ; ; ;; .;;; ; ;;

, . • • . . • , ° • _ • ° ..... , • • •

_tI _ ........... _!_, _ '...........

d

• 1975013276-TSE08



,I_s

. . 3aooaaa_caaaa
_qqqqqqqqqqqq .............

• _____ss_s_SS_s_sS
• ..;,;;;;

;;,;;; .... ;. _';;;;; .... ;.

;;i/;;;;;;ll IlOOlllill;!

' __iI_ " i!!_ ........
• "?TT'" "''_i,i iei

, .,., |[t[t[[_te_[ .... t!!1!!!!!!!!

' 1975013276-TSE09



88S888885555

So o-

_**o**o*o***o _ U°**'°'*°***"E OII|I|III¢ 11511¢1

' I_"'"'__._............o__o_ '""i,,_............,----,,,,_,'I'I'°-,,- _
II I! _ IIIIII II

i __..o..oo.°..o...... _,,,_,_| °--- °-°--_- |

_| .. _ ...

' i_!! _ _ i!! °° °' '_

I

1975013276-TSE10



L

,, ,,,,,,,,,,,,,iiI ,,,,,,,,,,,,,_!ll 11..

"_,_ss_sss_s ()| • iilliiliitiiI),....... ;;;-_,

) ! "!+;+,° ,_O. tltlt;tltt .. tit - 1

ll!!i!!li!!ll l|i _II,,_.
" llltlltllllt

i _ _°°°°° .... ; i _'_ ..... "_'_

, zl_lltllll_t_t I "i"'llllll"ll§_o.oooooooooo _?????o.,???_ .

I 0 II _l_ i_ I,,.. !

!_ - --,-ll .1. ,m +o.i!.o.q_.4o...... +!, ++:I_.!::!::_.!! l",i+_|tl!ll

T '" ,,,,,,,;,,,, l" .,,,,,,,,,,,.,,,,,,,,,,,,)I _:.:_ lilt
i llll Ol_ i i if OIllOO!!li ,!lillll!!!ll tlii• ...... .... i (l ++.+,.+.;.;-;,i

i++ "" , i+i
+ "' ;;;i_l,_-l_ litttllltlil tiililiilii! ti

-,,__+0 ., ".............. .k

1975013276-TSE11



0

- = _t _l!Eii_i_lii_ = _ _J_i_lii_

Illllll _ Illltll

{

Illll IIIIll

_ i_._.__. . _s__.
Itll II _ It I II

! _ _oooooooooooo _ _o o o;;;;;;; ;°.;;; _ v ............

|
llllllllllll

|

. _ __ _ _ ,, ___

' | i|! " "'"' '"' _ _ " '"'"'""
I ... ° __S__ _ _'_ °

............ " N_'-:___

I II li I1 I

d ._ .......... _ ._ _ ._ ._ ._ .....

'. _

,f, L

1975013276-TSE12



ill _ _ "_,,,,,,,,,L

_oo!_o_ooo_,I

_qqqq ""_i i

'' ' o _S_ I "'" o __8__=

_?"'_° _ _ii_ ";_ ..........

w@_eo

_._ i_"
= .,., |__ ,... |!!!!!!!!!!!

_i_ .... III_

I?'
!

' ........ 1975013276-TSE13



i ii °°°°°°°°°°°°, ............

........... _ _ . . _..a_.._Q_ I

e _ °°°°°°°°°°°°
...... ;;;;'; ....... ;;;i; i

oo o o. _
)

I . o
" " ...... ; . ,, _ ............

,_ '_;__; .............

, _ ........... _i" ' ...........

1975013276-TSE14



aq_aoQo_m_q_

<0000000DO000
_O000_O000000

i u ........... ; .............. ;

° °° °- i"'" .|+..m.+.+_mo "
L K

|+++..+_+mmo +
+ ..... ;;_;;¢;

! ++°+°+ +++!,,+°+++°°°o°++° ++++++++ooo+mooo++++ _8....... ;g;g; ............

_m_ _ __oooooooooooo _t_s_s_,,,,, _;_ .......

i zmmm mmmmmmmmm I

+++ .+++.+++.+,m+ .=.,+,++,+,++++ ++oooooooo°ooo + +o°oooooooooo

+. +++ + ,++
O_O+O_OOOO_

t 't! ++.++mmmmmmmmO

++;; +l++++l:+:tl++ |+!l , | I t|1+I..... " ""
• "." +l!ll!lll!l! ''" |t1111!1111!
° +

' i
!

:

+ ±:+j_.+ . , ++ + + .... _ : ..... -

+. :_ + __-+- _ .... • + + ..... -_ "_ ..... _ - - + " u , " : , - + -_+

' "_' " 1975013276-TSF01



ooo_ooooo_oo _ _o o_

........... ; v.q_ .........

I

0 0 O0

• . -_-._- . o.o ___|;_

_O000D_O00_

_oooooooooooo ____;;;;; ....... v ............

#1111i

o o oo.

_ _o_oooooooo_ _

_°°°°°°°°°°°° |_ _ ____

°°°oo°°°°°°.
..-= __ ;__ _ .... _ . . .

I

, \,

1975013276-TSF02



-!

.!

! i
_0000aOOQOOO0 ,.

____ _ ............

8 8 8 o -

II II

_ ; "'" ;, , , , _ ....... ; ;;;;

........ . _! _.oooooooooooo _ _ _ _tl

i i u;;;;;;;;;;,;

_ _==o=oo===o=o _==ooo_o==ooo#4iOttttt_t_

it! !!! __II!I
.._? .... ; ...........

iii ,,,!!!<i!!!! iii .,...,..,,,
_!t_...!

i """ I!!!!!I!!I!! "" t!!!!!!!!!!!
I illl i!t_

o,,

.

.,-i ._ ........ . ....... .... :....... _" . _-- .._,., . ...... ,.'. ...... ., .... _ - , -_.,: , ',.- .-_ :

1975013276-TSF03



iii
.. S_--------_°° . .

° _ _ °

__ __ '

..... ;;;;;;; _ ' ' ' ' ' ' '

"_= 8 i. _o_o_oo_o_ _o_So_oo_
_;;;;; ....... _ ;;;° .......

,,, ,,, ! _°°°_°°_°°°°

. |!_ _ o _|| |__ _ _l.s.,l_i_ _ _...........

!

I I_t_ '" t_I _ ' ..........
I,

7 k , .

1975013276-TSF04



_,_,,,!_,s, ||!!||Ill i

• .. __8_8g_ . •
u ..... ;;;;;;; u

- ____ __

; i

_, _,oo.oooooooooiii ,'"'""'

' -_ '" ""i |;t " """i

' I
I:

, --.

1975013276-TSF05



ii i ii oii,****o.*****

i -

;;;;;; ..... _;;;;; "; .....

oi,,,,,.,,,.! !.oooooooooo.oo___ . o o ° o.
_S_o_o_ _ oooooooooooo_°'_°'°''°_

_! -_ .... _: _!.._ ....... _.

I

1975013276-TsF06



llli lllli i

_ __ss_s_s
4_ lllll

, , ,, , , ;__ ......

._..__1_ _ _....--_.._

--. _o_oo_o_o_ __t!_s_

,,. _ ........... ; ,.. _ ........... ;

i!!! I ""'"°'_'°'°

=o........°o t|1............ o___;_
• ....,, .... |_ -,_,- ..._

:_: _ I__ ...........

r,1
I

t
/' -- " - -: :". "' " 7:" ".............. "...... ".- "'"': ". .... - .............. - .................. ---.- ......,_..: .. _.....

1975013276-TSF07



1'

---l_ 111111111! il i _!!!||!!!I!I!

i I l ! l I II L_ I l I I I I J I

_g:IO0_(:I(:3_i31= 13 . , . o o . . . . . . ...... _,';:_ t:_

II

! i ......:::::........ ;; ..........

!,, t ....... _

,, I ,..!!,.,,:i'",, <t!i! _!!!! e_ I .,lill_i..li;,. .
i..t _!1|ii!!i_i_ it .l!l_,,!!!!! !Iii _..........o,..., ..,. III ,_ _; ; 'li II ............

• ,_,_' "' ..... i
. [_i " :_ 1-_

" .,," tl llilll I ,... :iiiiillilli

I

# t ,
..... ... _. ,_,..--, ..... .... ..., _ . ,.

1975013276-TSF08



- _ _1!I11111!!!!- im 31111111!11!I

_oooooooooooo _t__;_

i _ _ _ _,ooooooooooo... .......... ; _ ........... ;

( _l; .__i_ !Iii ,!!!!ii!!ii!!
i_i"
i__ lii " "_'" ""t

• ,,." _lll!ltlllll "" llll!lilllll
" _ll _" '........... ttt _ ..........

•" _'_'- :T " ....... . ..... • • _.i .......'_..._ ....''.'.,_'.'.-..r."..._. .'-"..... _.........._...... ......"_ ,':_"
v

1975013276-TSF09



:i ii ,, ,t!,!,!!!,,,,
lillll I °" iilili_

......._ ......_;_

. z ..... _0oo888881o88
v ............. ;_;;;; ......

I
t i _ ......... , ! _ "'___'_

!,' i f

i

+ 0° .._0_.... i

i ; ............ i
_1..i,1.!._.. !!ilf!ll!l|i
o_ °-°---°--- ; ........ , ;;i , ....... _;" i .ss° °s°_sqsz

"'" s _ s s eI "'" , l _ _ _
- .._ #_! .t_._._..,._ _t.......... i,'. ........ ".

t i!i i !!!li_tel!l_ i!i I e le_..

; e_ i,_ "" '"
.... I iii

,... _!llllllllil i!!!,!!.,,!!

I

# L. .

1975013276-TSF10



a '

IIIlll|

% O|llil

I lJJJilJJJl

• _ _ . .___ .

_; ,

I__ , ...........

,}1

_ ,_......_.. ,.-_,_,......... ...................-..,,-,......,-..........._ -:.....::::, .,,.::_....._:i_?_,-_

] 9750] :3276-TSF] ]


